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Field Of the ^ nvntfftn 



This invention relates to printing plates which 
can be made without using a negative. More 
specifically, it relates to a laser-imageable printing 
plate. Such plates are particularly useful for 
flexographic printing, but can be used for offset and 
lithographic printing. 
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Background of the Inventi ng 

Flexography is a method of printing that is 
commonly used for high-volume runs. Flexography is 
employed for printing on a variety of substrates such 
as paper, paperboard stock, corrugated board, films, 
foils and laminates. Newspapers and grocery bags are 
prominent examples. Coarse surfaces and stretch films 
15 can be economically printed only by means of 

flexography. Flexographic printing plates are relief 
plates with image elements raised above open areas, 
one type of flexographic printing plate resembles a 
transparent or translucent plastic doormat when it is 
2 0 ready for use. The plate is somewhat soft, and 

flexible enough to wrap around a printing cylinder, 
and durable enough to print over a million copies. 

Such plates offer a number of advantages to the 
prlhtir, based chiefly on their durability and the 
25 eas* with which they can be made. Further 

improvements, to the degree of resolution (fineness of 
detail) which can be obtained as well as reductions in 
cost, would expand the usefulness of these plates. 
The present invention allows both increased resolution 
by use of laser processing, and reductions in cost 
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through the elimination of the use of a negative to 
make the printing plate. 

A typical flexographic printing plate as 
delivered by its manufacturer is a multi layered 
article made of a backing, an unexposed photocurable 
layer, a protective layer or_ sllp film , anTT^over 
sheet. The backing lends support to the plate, it is 
typically a plastic sheet about 5 mils or so thick, 
which may be transparent or opaque. The photocurable 
layer may be anywhere from about 25-275 mils thick, 
and can be formulated from any of a wide variety of 
known photopolymers, initiators, reactive diluents, 
fillers, etc. The slip film is a thin (about o.l - 
1.0 mils) sheet which is transparent to uv light that 
protects the photopolymer from dust and increases its 
ease of handling. The cover sheet is a heavy, 
protective layer, typically polyester, plastic or 
paper. 

In normal use, the printer will peel the cover 
sheet off the printing plate, and place a negative on 
top of the slip film. The plate and negative will 
then be subjected to flood-exposure by uv light 
through the negative. The areas exposed to the light 
cure, or harden, and the unexposed areas are removed 
(developed). Typical methods of development include 
washing with various solvents or water, often with a 
bruihv other possibilities for development include 
usee off an air knife or heat plus a blotter. 

Exposure of the printing plate is usually carried 
out by application of a vacuum to ensure good contact 
between the negative and the plate. Any air gap will 
cause deterioration of the image. Similarly, any 
foreign material, such as dirt and dust between the 



negative and the plate results in loss of image 
quality. 

Even though the slip films are thin and made from 
transparent materials, they still cause some light 
5 scattering and do somewhat limit the resolution which 

can be obtained from a given image. If the slip film 
were eliminated, finer and more intricate images could 
be obtained. 

Finer resolution would be particularly desirable 
10 for the reproduction of elaborate writing as in the 

case of Japanese characters, and for photographic 
images. 

A negative can be a costly expense item. For one 
thing, any negative which is used for printing must be 

15 perfect. Any minor flaw will be car ried through onto 

each printed item. As a consequence, effort must be 
expended to ensure that the negative is precisely 
made. In addition, the negative is usually made with 
silver halide compounds which are costly and which are 

20 also the source of environmental concerns upon 

disposal. 

Given these considerations, it is clear that any 
process which would eliminate the use of the negative, 
or reduce the light scattering effects and other 

25 exposure limitations of the slip films, would yield 

significant advantages in terms of cost, environmental 
impact, convenience, and image quality over the 
present methods. 

The Inventors have found a way to obtain these 

30 advantages by using a laser guided by an image stored 

in an electronic data file to create an in situ 
negative on a modified slip film, and then exposing 
and developing the printing plate in the usual manner. 
As a result, the printer need not rely on the use of 



negatives and all their supporting equipment, and can 
rely instead on a scanned and stored image, such 
im-ges can be readily altered for different purposes, 
thus adding to the printer's convenience and 
flexibility, in addition, this method is compatible 
with the current developing and printing equipment, so 
expensive alterations to the other equipment are not 
required. 

Laser engraving of various materials, such as 
wood and metal, is well known. Laser engraving of 
cured hard rubber or lithographic plates is also 
known. If this procedure were applied to a 
flexographic printing plate, the plate would first be 
exposed to UV light without an image. Then the laser 
would be used to engrave an image on the hardened 
plate. This has been attempted, but found to be too 
slow to be commercially competitive. Flexographic 
printing plates require a high relief (30-40 mil high 
letters) which take a long time to engrave. 

Direct exposure of a photopolymer using a laser 
is also known. This procedure use a precisely guided 
laser to replace the UV flood lamps which are normally 
used to expose the plate. United states Patent 
4,248,959, issued to Jeffers et al. February 3, 1981, 
relates to the direct exposure of a photosensitive 
polymer plate using a laser guided by a computer- 
generated image. The disclosed method is not suitable 
f o* the development of flexographic printing plates, 
again because the thickness of the plate hampers the 
cure. Again, the process is too slow to be 
commercially competitive. 

Other efforts have focussed on generating an 
image directly in contact with a photocurable layer. 
United States Patent 5,015,553 issued to Grandmont et 



al. May 14, 1991 relates to a method of making a UV 
photoresist for a printed circuit board, using a 
computer-assisted design (CAD) driven photoplotter 
which selectively exposes a photographic imaging layer 
without affecting the underlying UV sensitive 
photoresist. The image layer is then chemically 
developed on the board and used as an situ mask for 
the underlying UV resist during exposure to UV light. 
After the exposure, the image layer is peeled off to 
allow conventional processing of the resist. The 
process requires at least two development steps for 
the entire plate, and also requires, the use of a 
peelable cover sheet interposed between the image 
layer and the photocurable layer. 

Laser ablation of polymers from relatively 
insensitive substrates i3 known. United States Patent 
4,020,762 issued to Peterson May 3, 1977 relates to a 
method of making a sensitized aluminum printing plate 
for offset lithography. An aluminum sheet was coated 
with a mixture of finely divided carbon, nitro- 
cellulose, a non-oxidizing alkyd resin, a diazo 
sensitizer, cellulose acetate, butylacetate, xylene 
and ethyl cellosolve. The coating was at least 
partially etched with a YAG laser. It is not clear 
whether all the coating was removed from the aluminum 
substrate although the text alludes to this result. 
The* patentee discloses that the etched areas became 
sensitive to UV light, and that the etched areas, 
after exposure to UV light and development, accepted 
ink, while the areas which were not etched accepted 
water. No quantitative results are presented. There 
is no indication that the liquid coating in the 
reference would be usable as a f lexographic printing 
plate. There is no indication that the laser ablation 



was. precise enough to allow removal of a polymer layer 
to uncover a photosensitive polymer layer directly 
beneath. 

Lasers have also been used to physically transfer 
small amounts of polymer from one layer of a 
multilayer article to another. United States Patent 
5,156,938 issued to Foley et al. October 30, 1992, 
relates to a method of laser-induced ablative transfer 
imaging suitable for the production of masks 
(negatives) for the graphic arts and printed circuit 
industries. In this process, a laser-sensitive 
material is physically displaced from' a donor layer of 
a multilayer structure to a receptor layer. 

This is described as an ablative transfer because 
some of the materials from the donor layer are ablated 
while other materials are deposited on the receptor 
layer. 

The inventors have discovered that if a slip 
film, of the type already in use with flexographic 
plates, is modified w ith a strong UV absorber, a laser 
can be used to engrave the_slip film instead_pf the 
photopolymer. The slip film, then, effectively 
becomes a negative that-4^crea ted i n si tu. There is 
no need to separately manufacture a negative, or to 
eventually dispose of silver halide. Also, the light 
scattering effects of the slip film are eliminated, 
thereby increasing resolution of the image. 

Objects of the Invention 

It is therefore an object of the present 
invention to provide a method of making a printing 
plate which does not require the use of a photographic 
negative. 



Another object of this invention is to make a 
laser-imageable printing plate. 

Yet another object of this invention is to 
provide a protective layer for a photocurable article 
that can be conveniently and accurately removed by 
laser ablation from the article. 

The objects of this invention can be accomplished 
by providing a protective layer for a photocurable 
article comprising 

• a polymeric matrix and 

• a dopant having a high extinction coefficient in 
the range of 300-400 nm, the layer responding to a 
threshold dosage of radiation at a selected wavelength 
by photoablation of the polymeric matrix and, 
preferably, photobleaching of the dopant. The layer 
is applied to a photosensitive article, and then a 
laser is employed to selectively remove the protective 
layer, exposing the photocurable composition 
underneath to subsequent exposure to UV light and 
cure. The cured plate then can be developed in the 
normal fashion. 

Other objects and advantages of this invention 
will become apparent through the disclosure herein. 

Detaile d Description of the Invention 

Th» Exp osure and Development Proceae 

The present invention includes a method of making 
a laser imaged printing plate. First, a solid, 
uncured printing plate is modified with a UV absorber. 
This is most conveniently done by adding a UV absorber 
to the normally UV t ransparent slip f lla which is 
already adapted for use with the printing plate, and 
applying the same in the usual fashion to the surface 



of the uncured printing plate. The printing plate 
with the modified slip film can be stored for a time r 
or used immediately , as the printers needs dictate. 

When the printing plate is to be used, a laser is 
employed to selectively ablate, or remove, the slip 
film. The uncured plate is then flood-exposed to UV 
light in the usual fashion. The areas where the slip 
film was ablated will cure, or harden, upon exposure 
to the UV light. The areas where the slip film was 
not ablated will remain uncured. The uncured areas 
can then be washed away in the normal development 
process. 

This application is written in terms of the 
specific embodiment in which the invention was first 
applied, that is, flexographic printing plates. One 
of ordinary skill in the art will readily recognize 
that this invention is not limited to this embodiment. 
For example, in this invention the slip film is used 
as a carrier for the UV absorber. This is a matter of 
convenience, as the slip film was already available in 
the existing plates for use. Similarly, a UV 
transparent film which has been doped with a UV 
absorber and ablated by a laser operating at a 
selected wavelength could be used as the printing 
sleeve for gravure printing, or as an in situ mask for 
making photoresists. 

Thr Absorber 

One important aspect of the present invention is 
that the slip film, which would normally be 
transparent to UV light in order to facilitate the 
imaging process, is modified with a UV absorber . The 
presence of the UV absorber makes a normally UV 
transparent slip film into highly UV opaque barrier. 
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It is critical that the UV absorption be nearly 
complete, at least 97% , preferably more than 99. 9% , 
and even more preferably 99.99%, so that substantially 
all the radiation from the UV flood-exposure lamps 
will be blocked. The spectral range of the flood- 
exposure lamps used in most applications is 
300-400 nm. Therefore the UV absorber typically 
should be active in this range. An alternative way of 
stating this is to say that the UV absorber must have 
a high extinction coefficient in the spectral output 
range of the developer lamps. 

Benzophenone derivatives and strongly absorbing 
dyes are favored. The following materials have high 
extinction coefficients within the typical spectral 
range of developer lamps: 

Uvinul D 49™ (2,2'-dihydroxy-4,4»-dimethoxy- 

benzophenone) available from BASF 

Corp., Parsipanny, NJ; 
Uvinul D 50™ <2,2',4,4'-tetrahydroxybenzophenone) 

available from BASF Corp. , Parsipanny, 

NJ; 

Uvinul M 539 (benzophenone cyanoacrylate) available 

from BASF Corp., Parsipanny, NJ; 
4-(dimethylaminobenzophenone) available from Aldrich 

Chemical Company, Milwaukee, WI; 
Tinuvin P w (benzotriazole) available from Ciba- 

Geigy Corp., Hawthorne, NY; 
Intrawite OB 1 " A dye Available from Crompton & Knowles 

Ltd, Reading, PA; 
Intraplast Yellow 2GLM, a dye available from Crompton 

& Knowles; 

4-phenylazophenol ("4-PAP tt ) available from Aldrich. 
The UV absorber must also exhibit a specific 
response to excitation by laser at an appropriate 



wavelength: it must allow the ablation of the slip 
film. Finally, the UV absorber must be compatible 
with the slip film, and not exhibit significant 
migration from the slip film to the photocurable 
composition. 

Preferred UV-absorbers which have been found to 
have these characteristics are Uvinul™ D 49 and D 50 
(BASF) and 4-phenylazophenol . These materials cause 
photoablation of a typical slip film upon exposure to 
a threshold power level (fluence) at the selected 
wavelength of 351 nn. In addition, they have the 
added advantage of photobleaching at 351 rim. The UV 
absorber is typically present in the film in amounts 
of about 1-20 PHR (parts per hundred, or 1/101-20/120 
percent); preferably about 4-8 PHR when the slip film 
is 0.1 to 1.0 mils, preferably 0.3 to 0.5 mils. 

The Slip Film 

As discussed above, the preferred vehicle for the 
UV absorber in some embodiments of the present 
invention is the slip film, a thin, protective film 
used with a printing plate which is to be imaged. 
These films are made of a wide variety of polymers 
which are compatible with the underlying photopolymer 
and easily removed during the development (wash) step. 
When a negative is used, the slip film has to be 
transparent to the light used for curing. Since UV 
flood lamps normally provide the light for curing, the 
normal slip film is transparent in the range of 
300-400 nm. Such films are well known in the 
photoprocessing field, and in principle, any such film 
may be modified by adding the UV absorber of the 
present invention. Examples include polyacetals, 
polyacrylics, polyamides, polyimides, polybutylenes, 
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polycarbonates, polyesters, polyethylenes, cellulosic 
polymers, polyphenylene ethers, and polyethylene 
oxides. Cellulosics and poly amides are preferred. 
The addition of the UV absorber may change the film's 
5 response to the laser used in the present invention. 

For example, many films are not normally affected by 
exposure to laser radiation at 351 nm, but when 
Uvinul D 50 is added, these film3 become vulnerable to 
laser ablation, and useful in the present process. 

1° The Photocurable Composition 

In principle, any of the known photocurable 

formulations can be used in the present invention. 

However, it is particularly helpful if the type of 

photopolymer and initiator used are compatible with 
15 the laser or the wavelength selected for use in the 

process . 

Photopolvmer 

Of the photopolymers, those which are unaffected 
by laser radiation at the particular wavelength 

20 selected for the practice of the present invention are 

particularly useful. Of these, polyurethanes, 
including acrylate polyurethanes, acid-modified 
aery late polyurethanes, amine-modif ied polyurethanes, 
rubbers, including acrylonitrile rubbers, and£di- and 

25 triblock copolymers such as those made from styrene- 

isoprene and styrene-butadiene may be mentioned. £*The 
amine-modif ied acrylate polyurethanes and styrene- 
isoprene or styrene-butadiene di- and triblock 
copolymers are preferred .} An uncured printing plate 

30 made from such a photopolymer can withstand some 

exposure to the laser energy without incurring thermal 
damage. Thus the photopolymer and various additives 



except the initiator should have a low absorbance at 
the laser's operating wavelength. 

Initiator 

The initiator can also have a low absorbance at 
the wavelength of the laser selected for use in the 
present invention. However, if the initiator is 
activated in response to the selected wavelength, cure 
of the photopolymer will begin during the ablation 
step, without damage to the photopolymer, before 
flood -exposure by the UV lamps* Use of the 
appropriate initiator can, therefore, speed processing 
of the plate and help insure a faster, more uniform 
cure. 

Photoinitiators for the photocurable composition 
include the benzoin alkyl ethers, such as benzoin 
methyl ether, benzoin ethyl ether, benzoin isopropyl 
ether and benzoin isobutyl ether. Another class of 
photoinitiators are the dialkoxyacetophenones 
exemplified by 2 , 2-dimethoxy-2-phenylacetophenone, 
i.e., Irgacure<* 651 (available from Ciba-Geigy, 
Hawthorne, NY); and 2,2-diethoxy-2-phenylacetophenone. 
Still another class of photoinitiators are the 
aldehyde and ketone carbonyl compounds having at least 
one aromatic nucleus attached directly to the carboxyl 
group* These photoinitiators include, but are not 
limited to, benzophenone, acetophenone, o- 
methoxybenzophenone, acenaphthenequinone, methyl ethyl 
ketone, viler ophenone, hexanophenone, alpha-phenyl- 
butyrophenone , p-morpholinopropiophenone , 
dibenzosuberone, 4-morpholinobenzophenone , 4 * • 
morpholinbdeoxy benzoin, p-diacetylbenzene, 4- 
aminobenzophenone , 4 • -methoxyacetophenone , 
benzaldehyde, alpha- tetra lone, 9-acetylphenanthrene, 



2-acetylphenanthrene, 10-thioxanthenone, 3- 
acetylphenanthrene, 3 -acetyl indone, 9-f luOrenone, l- 
indanone, l, 3,5-triacetylbenzene, thioxanthen-9-one, 
xanthene-9-one, 7-H-benz[de]-anthracene-7-one, 1- 
naphtha ldehyde , 4 , 4 * -bis ( dimethyl amino) -benzophenone , 
fluorene-9-one, 1' -acetonaphthone, 2 » -acetonaphthone , 
2, 3 -but an edi one, acetonaphthene , benz [a] anthracene 
7.12 dione, etc. Phosphines such as triphenylphosphine 
and tri-o-tolylphosphine are also operable herein as 
photo initiators . 

Benzophenone- based initiators are preferred. An 
example that is commercially available is Irgacure 
651. 

The Laser 

A laser is employed to precisely remove the slip 
film exposing the photopolymer underneath to 
subsequent flood exposure and cure. The wavelength 
and power of the laser should be such that the laser 
treatment can ablate the slip film without damage to 
the photopolymer layer just beneath. Excimer lasers 
which operate in a pulse mode having a wavelength of 
350 ± 50 nm, preferably about 351 nm are usable. The 
preferred dosage level is 1-5 Joules per cm 2 (J/cm 2 ) . 

The following examples illustrate the present 
invention without limiting it, or the claims which 
follow. 

Preparation of Dvinul D 50 Modified Poly amide 
811p Film For KO R Flexoaraphio Plates 

In this example, the slip film which would 
normally be used with a commercially available 
flexographic printing plate is modified by the 
addition of a UV absorber so that zero transmittance 



(as demonstrated by protection from cure upon exposure 
to OV flood lamps) is achieved. 

A stock casting solution was prepared with the 
following formulation: 

Isopropanol 45.6 parts 

Hexane 23.9 parts 

VMSP Naphtha 1 21.6 parts 

Macromelt 6900** 8.3 parts 

Uvinul D 50 0.664 parts 

Footnote i 

1 Aroattic solvent aixtvro •railabU froa Ashland 
Choaical Co., Coluabua, 08 
Poljaor pallota available froa Bankal Corp., 
Lagrango, IL 

Films approximately 5 to 7 ails thicJc were hand 
cast on a clear Mylar 1 " backing sheet using a drawdown 
bar. Upon drying, the average film thickness was 
measured using a Ono Sokki micrometer to be around 
0.3-0.5 mils. 

The films were laminated onto a commercially 
available photopolymer composition to make a UV 
absorber-modified printing plate analagous to the KOR® 
printing plate available from W. R. Grace & Co. -Conn., 
Atlanta, Ga. The plates were exposed through a test 
negative using commercially available UV flood lamps. 
Three different concentrations (4 PHR, 6 PHR and 8 PHR 
based on percent solids) , three levels of thicknesses 
(low, medium and high) and two exposure levels were 
employed for the study which is summarized in Table I. 
Presence or absence of an image was an indication of 
the effectiveness of the UV absorber for blocking the 
incident UV radiation. For the 4 and 6 PHR loadings, 
an image was seen when the slip thickness was less 
than 0.4 mils, indicating a lower threshold 
concentration of D 50 to effectively block all UV 
light. For 8 PHR loadings, 0.3-0.4 mils was seen to 



be sufficient to block all UV light as seen by an 
absence of an image. For all three concentrations, a 
thickness above 0.5-0.6 mils was effective. 

The modified slip film was then laminated onto a 
Flex Light K0R« ("K0R") plate which was approximately 
25 to 275 mils thick. The laminated plates were 
annealed at 75* F, and used for laser ablation trials, 
as shown in Examples 3-6. 
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example j 

Preparation of Uvinul D 50 Modified Celluloaic-Baaed 
Water-Wash Slip Film for Amine-Modif led Polyuretbane 
fAMPU) Aqueo us-Developable Flexoqraphic Plates 

In this Example, another type of slip film, a 
cellulose film adapted for use with a water-washable 
f lexographic printing plate, is modified with a UV 
absorber. The concentration and thickness found in 
the previous Example were utilized to ensure the 
maximum UV absorption by the film. 

A stock solution was prepared using the following 
formulation: 

Isopropanol 50.2 parts 

Water 39.8 parts 

Klucel L 1 10.0 parts 

Uvinul D 50 0.8 parts 



Footnote; 

1 Hydro xyp ropy 1 cellulose polyser pellets available 

from Aqua Ion, Inc., Wllsingtoo, 09 

As before, films 5 to 7 mils thick were cast on a 
clear Mylar™ backing sheet, dried and laminated onto a 
developmental amine-modif ied polyurethane flexo 
substrate. The plates were between 25 mils and 275 
mils thick. Laser ablation and imaging was carried 
out on the modified plates as shown in Examples 3-6. 

ttMP^ 3 

Laser Ablation and Imaging Using a 
8olid-8tate Sealed CO, Laser (10.6 nml 

The commercially available photopolymer resin of 

Example 1 was formed into a sheet and laminated with 

0.9 mil thick poly amide slip film containing 8 PHR 



Uvinul D 50 to make an experimental printing plate 
(KOR) . The plates for this preliminary study were 
prepared using a hand cast slip film. Two different 
laser systems were employed for the ablative studies: 
a sealed-C0 2 absorbing at 10.6 /xm and a YAG at 1.06 urn. 
The YAG laser was found to be essentially ineffective 
in causing any ablation. The power in the sealed-C0 2 
laser was varied from 8 watts to a high of 15 watts. 
Digital image programming allowed ablation of a 
rectangular profile (1 cm x 2 cm) and also lettering. 
Results from the ablative studies are summarized in 
Table II. 

The presence or absence of the poly amide slip 
film was investigated by ATR-IR analysis. The ablated 
plate was then flood exposed with hot lamps for 6 
minutes and developed in Solvit*, the usual 
development solvent for commercial purposes available 
from Polyfibron Division of W. r. Grace & Co. -conn., 
Atlanta, GA, for 6 minutes; From Table II it is seen 
that the etch depth versus f luence (power) was not 
linear. The difference in etch depth between 8 to 10 
Watts is barely more than the experimental error of 
0.1 mils. At 12 Watts, the 0.5 mil slip film had been 
complete ablated, along with some of the underlying 
photopolymer. There was also a jump in the etch depth 
from 0.7 mils to 5.0 mils when the power is increased 
from- 12 watts to 15 watts. As expected, only those 
rectangular profiles which show almost complete 
ablation of the slip film cured during subsequent 
flood exposure and development. However, even for 
those profiles, the surface was highly textured and 
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rough* Also, the resolution was poor for the letters. 
Thus, it was seen that the basic idea of the laser- 
imaged printing plate was demonstrated, and that use 
of the C0 2 laser resulted in thermal ablation with a 
consequent loss of resolution . 

Laser ablation and imaging using Krypton Fluoride 
(Km Excimer Laser at 248 nm 

The experimental printing plates made according to 
Example 1 (KOR) and 2 (AMPU) above were imaged as in 
Example 3 using a krypton fluoride excimer laser controlled 
by digital imaging programming* The results are summarized 
in Table III. 

The krypton fluoride excimer laser at 248 nm was found 
to be extremely effective in causing photoablation. Since 
most polymers including the polyamide of the slip film and 
the Kraton™ rubber of the photopolymer of Example 1 have 
very strong absorption at 248 nm, even small f luences 
(<0.5 J/cm 2 ) caused ablation of the slip. The mechanism is 
believed to be mainly photoablation (i.e., chemical bond- 
breaking of the polyamide 4 ) and some thermal ablation due to 
heat generation. Unfortunately, since the styrene-isoprene 
rubber used to make the photopolymer is also very strongly 
absorbing at this wavelength, some damage to the surface 
occurred, especially at higher fluences. Where thermal 
damage occurred, resolution was poor. 
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Lasor Ablation of XOR and AMPO Using 

KTF KXClMT UIT (248 Ml 
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10 


Ya» 


Thermal Damage. 


(EX.1) 




40 


Y«S 


Poor resolution 






70 


Yaa 


for all. 




1.2 


1 


NO 










Ma 








s 


Yaa 


Svoll duo to 






8 


Yaa 


inconplats euro. 










Poor resolution* 


ANPU 


0.4 


10 


Yaa 


Tharmal Daaago. 


(BX.2) 




40 


Yaa 


Poor resolution 






20 


Yaa 






1.2 


1 


MO 


Incomplete Ablation 






2 


MO 


Incoaplete Ablation 






S 


Yaa- 


Thermal Daaago . 






8 


Yaa 


— 




Poor resolution 
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Example 3 

Optimisation of riuencts for 
351 ma Xenon Fluo ride (XeT> Bxcimer M aty 

Laser ablation and imaging studies and optimization of 
f luences necessary for ablation was carried out as before 
on KOR (Ex. 1) and AMPU (Ex. 2)» Similar results were seen 
for both types of plates. The consolidated results are 
summarized in Table IV. 

Most polymers do not absorb at 351 nm. However, the 
modified slip films (both the solvent-based polyamide and 
the aqueous-based cellulosic polymers) were very sensitive 
to the excimer laser at 351 nm due to the high extinction 
coefficient of D 50 at this wavelength. A combination of 
photobleaching (destruction of D 50 molecules) and 
photoablative (transfer of the energy absorbed by D 50 to 
the polymer causing bond breaking in the polymer) effects 
were seen. 

The modified slip is partially ablated at lower doses 
(<1 J/cm z ) resulting in either no cure (and hence no image) 
or incomplete cure (and hence poor image and resolution) . 
A complete ablation was seen at higher doses (>1.5 J/cm 2 ) . 
There was no damage to the plate surface. Subsequent flood 
exposure and development gave a very sharp image of the 
ablated area with good resolution. 



TABLE IV 



Optimisation of Fluancaa for Lasar laaging Using 
Xanon-Fluorida Excinar Lasar it 351 na 
for KOR and AMPD 



Flu one* 

J/ca* 


# of 
Pulsas 


Inaga 


Coaaanta 


0.14 


50 
100 
200 


MO 
MO 
MO 


Fluanca was balov tna 
thrasnold and hanca 
inooaplata ablation 


0.4 


5 
10 
15 
30 


MO 
MO 
MO 
MO 


Balov thrasnold 
fluanca. Did not, 
cur a. 


0.9 . 


1 
2 
6 
10 


MO 
MO 
Yaa 
Yas 


Mot anough ablation. 
Mot anough ablation. 
Inooaplata cur a, 
imaga aval lad ia 
aolvant. Poor raao- 
lution. 


1.6 


1 
3 
5 


MO 

Yas 
Yas 


Hot anough ablation. 
Oood raaolution, good 
imaga. Mo daaaga saan 
to tha aurfaca. 



Example < 

Imaging 8tudi«s on KOR Laminated with D 50 Modif ied 
Blip and Print Teat with the Imaged Plate 

Imaging of D 50 modified slip on KOR was carried out 

using a xenon fluoride excimer laser lasing at 351 run. 

Imaging of lettering was achieved using a CAD file. The 

following intensities and number of pulses were utilized: 

Fluence § of Pulses 

J/ cm 1 



1.5 



8 
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The ablated/ imaged plates were flood exposed under hot 
lamps for 5 1/2 minutes and washed in Solvit* for 6 minutes 
to give an image with 20-25 mils relief. 

Microscopic examination confirmed that the image 
quality for all fluences was good, giving sharp profiles* 
However, the edges were rounded due to insufficient doses 
in those areas. There was no indication of surface thermal 
damage and the plate surface was smooth and even in all 
cases. 



Laser Ablation and Imaging on a Slip Modified with 
4?BR P 30 *nd 4PHR 4-Phenvlaiop henol 

In this Example, a mixture of UV absorbers was used 
with a slip film similar to that of Example 1. A casting 
solution for the modified slip was prepared using the 
following formulation: 

Isopropanol 45*6 parts 

Hexane 23*9 parts 

VM&P Naphtha 21.6 parts 

Macromelt 6900 w * 8.3 parts 

Uvinul D 50 0.332 parts 

4-phenylazophenol 0.332 parts 

A film 5 to 7 mils thick was cast on a clear mylar 
backing sheet* Upon drying, the film had average thickness 
°* 0.3-0.5 mils. The modified slip film was then laminated 
onto a KOR plate which was about 67 mils thick. Laser 
ablation ?md imaging was carried out as in Example 6. Once 
again, the image quality was excellent for all fluences. 
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Example a 

The printing plates of Examples 6 and 7 were tested 
for print quality on glossy paper using blue aqueous inX. 
The ink lay down was good. The letters printed were sharp 
and undistorted. 



Whmt im Claimed lag 

1. A protective lay^r for a photocurable article 
comprising / 

a polymeric matrix and 

a dopant having a high extinction coefficient in 
the range of 300-400 ma, the layer responding to 
a threshold dosage of radiation at a selected 
wavelength by photobleaching of the dopant and 
photoablation of the polymeric matrix. 

2. The layer of Claim 1, wherein the dopant is 
2 , 2 • 4 , 4 1 -tetrahydroxybenzophenone , 2 , 2 1 -dihydroxy-4 , 4 r - 
d imethoxy ben ztfphe none, 4 -phenyl azophenol or mixtures 
thereof . 

3. The layer of Claim 1, wherein the selected 
wavelength is 351 run. 

v/ 

4. A photocurabliyarticle comprising 
/a pffotocur^le/^mposition having a low absorbance 

y/\ of ?adiati9^r at a selected wavelength in the 

grange of 3fOT)-400 nm and further comprising 
\*m Jj»i^iato^^ctiyatable_at-the selected wavelength; 
a protective layer comprising a polymeric matrix 

having a high extinction coefficient 
of 300-400 nm whereby Jsaid layer is 

exposure to radiation at the selected 
11 / /<*&v«f length. 




A 



c 



5-. The photocurable article of Claim/, wherein the 
dopant is 2, 2 '4, 4 '-tetrahydroxybenzophenone, 2,2'- 
dihydroxy-4 , 4 1 -dimethoxybenzophenone or 4-pheny lazophenol • 

6. The photocurable article of Claim 4, wherein the 
selected wavelength is 351 ran. 

7. The photocurable article of Claim ,4, wherein the 
polymeric matrix is selected from the group comprising 
polyacetals, polyacrylics, poly amides, polyimides, 
cellulosic polymers, polybutylenes, polycarbonates, 
polyesters, polyethylene r polypheny lene ethers, and 
polypheny lene oxides. 

IL 

8. The photocurable article of Claim / 9 wherein the 
photocurable composition comprises a photopolymer selected 
from the group consisting of polyur eth anes, including 
aery late polyurethanes, acid-modified aery late 

polyur ethanes, amine-modif ie^|polyur ethanes, rubbers , 
including aprylonitrile rubbers, and di- an d triblock 
copolymers such as those made from styrene-isoprene and 

styrene-butadiene . 

i 

9. The photocurable article of Claim 8, wherein the 
photocurable compositionv comprises a photopolymer which is 
an amine-modif ied^ acr^l^ e polyurethane or styrene-isoprene 
di— or triblocX copolymer, or acrylonitrile rubber* 
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1 10. A method of making a laser imaged printing plate, 

the steps comprising 
3 modifying a solid, uncured printing plate with a 

UV absorber; 

5 ablating the UV absorber using a laser, thereby 

providing ablated and unablated areas; 

7 exposing the printing plate to UV light, thereby 

curing the plate in the ablated areas; 

9 developing the plate* 

1 11* The method of Claim 10, wherein the UV absorber 

comprises 

3 a polymeric matrix and 

a dopant having a high extinction coefficient in 
5 the spectral output range of the UV light, the 

layer responding to a threshold dosage of 
7 radiation at a selected wavelength by 

photobleachlng of the dopant and photoablation of 
9 the polymeric matrix. 

1 12. The method of Claim 11, wherein the dopant is 

2 , 2 • 4 , 4 1 -tetrahydroxybenzophehone , 2,2* -dihydroxy-4 , 4 • - 

3 dimethoxybenzophenone, 4-phenylazophenol or mixtures 

thereof. 

1 13. The method of Claim 10, wherein the selected 

wavelength is 350-370 nm. 

1 14. The method of Claim 13, wherein the selected 

wavelength is 351 nm. 



15. The method of Claim 10, wherein the spectral 
output range of the UV light is 300-400 nm. . 

-)»•* 



y 



